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(57) Abstract: Service data is transferred in a wireless communication system. A first service identification is transmitted for re- 
ception by a group of users of a cell in the system. The group of users does not include all of the users of the cell. Each of the group 
of users receives the service identification. Each of the group of users monitors for a second service identification being transmitted 
over a high speed downlink shared channel (HS-DSCH) see description of elements 26 and 38). The service data is transmitted over 
the HS-DSCH with the second service identification. Each of the group of users (see description of element UEjl2j) detects the 
second service identification and receives the service data of the HS-DSCH. 
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[0001] POINT TO MULTI-POINT SERVICES USING HIGH SPEED SHARED 
CHANNELS IN WIRELESS COMMUNICATION SYSTEMS 

[0002] FIELD OF INVENTION 

[0003] ' The invention generally relates to wireless communication systems. In 
particular, the invention relates to point to multi-point services in such systems. 

[0004] BACKGROUND 

[0005] There is a growing desire to use point to multi-point services in wireless 
communication systems. As shown in Figure 1 in point to multi-point, one service is 
sent from a single point, such as a base station, to multiple points, such as user 
equipments. Examples of point to multi-point services are multimedia broadcasts and 
multicast services. 

[0006] In the third generation partnership program (3GPP) proposed system, one 
proposed channel that could be used for such services is the forward access channel 
(FACH). The FACH is a downlink common transport channel (TrCH) that can be 
received by all users. The FACH TrCH is broadcast by applying it to the secondary 
common control physical channel (S-CCPCH). The S-CCPCH is transmitted to all the 
cell users. 

[0007] To limit the radio resourses allocated to the S-CCPCH, the S-CCPCH 
data rate is limited. To illustrate, if a high data rate service was transmitted over the S- 
CCPCH, it would need to be transmitted using a low data redundancy to achieve that 
high data rate. Since the S-CCPCH is transmitted to the entire cell, it is transmitted at 
a power level sufficient for reception by a user at the periphery of the cell at a desired 
quality of service (QOS). Broadcasting a high data rate service at this power level 
would increase interference to other users reducing the capacity of system, which is 
extremely undesirable. 

[0008] Due to the broadcast nature of the S-CCPCH and FACH, the radio 
resources required for the S-CCPCH and FACH are rather static. The modulation and 
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coding set (MCS) and transmission power level used by the S-CCPCH needs to be 
sufficient to maintain a desired QOS at the periphery of the cell. 
[0009] A shared channel proposed for use in the 3'GPP system is the high speed 
downlink shared channel (HS-DSCH). The HS-DSCHs are high speed channels which 
•are tinie shared by the cell users (user equipments). Each transmission is targeted to a 
separate user and each user's transmission over the HS-DSCH is separated by time. 
[001 0] The HS-DSCH transmissions to a user are associated with an uplink and 
a downlink dedicated control channels. Each user sends measurements via layer 1 and 
layer 3 signaling in the uplink control channel Using these measurements, a 
modulation and coding set (MCS) is selected for that user's transmissions. The MCS 
can be changed every 2 to 10 milliseconds. By carefully selecting the MCS for the 
user transmissions, the least robust (lowest data redundancy) MCS can be selected to 
maintain the desired quality of service (QOS). As a result, the radio resources are 
more efficiently utilized. 

[001 1] To determine when a particular user's transmission is being sent over the 
HS-DSCH, that user first searches on the set of downlink control channel for its UE ID 
encoded in a cyclic redundancy code (CRC) and decodes the downlink control channel 
for HS-DSCH allocation information. After a predetermined period, the UE receives 
the HS-DSCH for a packet having its UE ID and decodes that packet for reception of 
user data. 

[0012] Although the HS-DSCH allows for a more efficient utilization of radio 
resources, only point to point services can be handled by the HS-DSCH. To handle 
multiple reception points, multiple transmissions must be made over the HS-DSCH. 
Such multiple transmissions utilize a large amount of radio resources, which is 
undesirable. 

[001 3] Accordingly, it is desirable to have a flexible mechanism to provide point 
to multi-point services. 
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[0014] SUMMARY 

[0015] Service data is transferred in a wireless communication system. A first 
service identification is transmitted for reception by a group of users of a cell in the 
system. The group of users does not include all of the users of the cell. Each of the 
« group bf users receives the service identification. Each of the group of users monitors 
for a second service identification being transmitted over a high speed downlink shared 
channel (HS-DSCH). The service data is transmitted over the HS-DSCH with the 
second service identification. Each of the group of users detects the second service 
identification and receives the service data of the HS-DSCH. 

[0016] BRIEF DESCRIPTION OF THE DRAWING(S) 

[001 7] Figure 1 is an illustration of a point to multi-point service. 

[0018] Figures 2 are illustrations of a preferred HS-DSCH and associated 

control channels. 

[0019] Figure 3 is simplified diagram of a preferred Node-B and user 
equipment. 

[0020] Figure 4 is a simplified diagram of a preferred Node-B with a scheduling 
mechanism for the preferred HS-DSCH. 

[002 1] Figure 5A and 5B are illustrations of preferred HS-DSCH signaling for 
the HS-DSCH. 

[0022] Figure 6 is an illustration of preferred signals for establishment and 
transmission of a point to multi-point service over a HS-DSCH. 
[0023] Figure 7 is an illustration of channel mapping performed by the radio 
network controller and the user equipment for a point to multi-point service over a HS- 
DSCH. 
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[0024] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S) 
[0025] Although the preferred embodiments are described in conjunction with a 
preferred 3 GPP proposed system, they can be utilized with other wireless systems 
using point to multi-point transmissions. 

• [0026] Figure 2 is an illustration of a preferred HS-DSCH 16 and its associated 
downlink control channels) 13 for use in transmitting a point to multi-point (PtM 
service. In Figure 2, a group of users, UE 1 12 u UE J 12j, UEN 12 N , are to 
receive the service over the HS-DSCH 16. A downlink common control channel 
(CCC) 13 is utilized to allocate the HS-DSCH 16 for the users, UE 1 12 u . . UEJ 12j, 
. . UE N 12 N . The HS-DSCH 16 is sent by a base station 10 and is received by the 
group of UEs 12i-12n. UEs, such as UE X 12x, not registered for the service do not 
match the service identifier on the CCC 13. Therefore, this UE, UE X 12 x , is not 
configured to receive data of the HS-DSCH 16. 

[0027] Figure 3 is a simplified diagram of a Node-B 1 8 and one of the UEs, UE 
J 12j, for use in transferring data over the HS-DSCH 16. At the Node-B 18, a 
downlink control channel generator 24 produces the CCC signal for each UE 12 r 12 N . 
For aUE J 12j, after the CCC 13 is radiated by an antenna 32 or antenna array through 
the wireless radio interface 22, it is received by an antenna 34 or an antenna array of 
the UE J 12j and processed by a CCC receiver 36 to recover control information of the 
channel, such as a modulation and coding set of the HS-DSCH 16. 
[0028] A HS-DSCH generator 26 produces the HS-DSCH signal for transfer 
through the wireless interface 22. The HS-DSCH signal is received by the UE J 12j 
using its antenna 34 or antenna array. Information of the HS-DSCH 16 is recovered 
using the CCC information by a HS-DSCH receiver 3 8. A channel quality measuring 
device 40 takes channel quality measurements/information of the HS-DSCH, such as 
the signal to interference ratio (SIR) or block error rate (BLER). Channel quality can 
also be derived from the downlink associated dedicated channel. The 
measurements/information is sent to the Node-B 18, by an uplink physical control 
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[0029] Additionally, an automatic repeat request (ARQ) transmitter 41 at the 
user equipment 12 transmits acknowledgments (ACKs) and negative ACKs (NAKs) 
indicating whether the HS-DSCH information was received successfully. A ARQ 
receiver 3 1 at receives the ACK and NAKS. If a NAK is receiyed by any of the HS- 
DSCH transmission users, the HS-DSCH transmission is typically repeated. The 
Node-B 18 checks the ACKs/NAKs for all users. Typically, if any user sends a NAK, 
a retransmission is made. However, a retransmission may only be triggered if only a 
number of NAKs exceeding a threshold is met. Typically, time limits are set for 
retransmissions. Preferably, the UEs 12 ACKing ignore subsequent retransmissions 
saving their power. 

[0030] A channel quality measurement processor 30, atthe Node-B 18, recovers 
the channel .quality measurements/information from all the users of the HS-DSCH. A 
modulation and coding set (MCS) selection device 28 uses the channel 
measurements/information from each of the users registered to receive the PtM service 
(user group) to select a MCS for the HS-DSCH transmission. Preferably, the selected 
MCS is the least robust (highest data rate) that the channel conditions permit for the 
user within this PtM user group having the poorest received measured HS-DSCH 
signal quality. Preferably, the MCS is updated every transmission time interval (TO) , 
although a longer time period can be used. The CCC generator 24 produces the CCC 
indicating the selected MCS to UE 1 12,, UE J 12j, UE N 12 N for proper 
reception of the HS-DSCH. The HS-DSCH generator 26 produces the HS-DSCH 16 
using the selected MCS. 

[0031] For services having multiple sub-streams of data, the transmission 
characteristics of the various sub-streams may be handled separately. To illustrate, a 
multimedia service may have an audio, video and text sub-streams. The QOS of each 
sub-stream may differ allowing different transmission attributes to be used by each 
sub-stream. This approach allows for better resource efficiency. Instead of 
transmitting each sub-stream to meet the highest QOS sub-stream requirements, they 
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can be handled separately. The block error rate (BLER) is compared to a BLER 
quality target for each sub-stream. 

[0032] Figure 4 is a simplified block diagram of a preferred scheduling 
mechanism for the Node-B 18. The scheduling mechanism 46 is preferably used to 
•schedule data every TIT, although a longer scheduling period may be used. The 
scheduling mechanism 46 receives point to point (PtP) and PtM data to be transmitted 
over the HS-DSCH. The scheduler is determining which users will receive PtP 
transmissions and which user groups will receive PtM transmissions in the next TTL 
[0033] Scheduling the transfer of data over the preferred time period allows for 
a more efficient utilization of radio resources. To illustrate, in a particular TTI little 
data may be available for dedicated PtP transmissions. The scheduling mechanism 46 
may increase the amount of PtM data transmitted through the HS-DSCH channel due 
to the increased availability of the radio resources in that TTL Similarly, the scheduler 
46 may choose to transmit PtP services when PtM data is not available. Another 
scheduling criteria is QoS attributes, such as transmission latency and/or data 
throughput requirements of the PtP or PtM service. Scheduling on a TTI basis offers a 
greater ability to achieve these requirements while maintaining high utilization of HS- 
DSCH cell resources. 

[0034] The scheduler 46 may also take into account physical transmission 
requirements. For example, one user or user group may require a more robust MCS 
than another. During the next TTI resources may only be available for a less robust 
MCS. The scheduler 46 may then schedule transmissions for PtP users or PtM user 
groups that maximize the use of available resources. Since data available for 
transmission with specific QOS requirements, available physical resources and channel 
quality measurements change on a TTI basis, the ability to schedule within this interval 
improves the number of satisfied users and the overall utilization and efficient use of 
physical resources. 

[0035] The scheduler 46 also gets ACK/NAK feedback from all users in the 
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reception of the transmission by sending a ACK, or a certain configured threshold is 
reached, or a service transmission time limit is reached or a retransmission limit is 
reached. The advantage of this approach is that only segments of a PtM service that 
are in error are retransmitted, rather than retransmitting the entire service transmission. 
' Preferably, users that have previously generated an ACK will ignore any 
retransmissions. 

[0036] A benefit of this approach is the ability to dynamically schedule on a TIT 
basis between PtP and PtM services rather than scheduling S-CCPCH with layer 3 
procedures that require the order of 100s of ms to seconds for channel allocations. 
This offers improved QOS and physical resource management Additionally, it allows 
the UE to receive multiple services without the capability for reception of simultaneous 
channels, since overlapping physical allocations can be avoided. The multiple services 
are separated'by time. 

[0037] : ' The Node-B 18 signals on the CCC 13 to the UEs 12 r 12 N the channel 
configuration that data for UE 12 r 12 N will be sent. The preferred scheduling for each 
TTI reduces resource conflicts between services, by maximizing use of radio resources. 
This assignment of channels is signaled to the users via the downlink CCC using a 
signaling device 48. Without the mechanism 46, the channels typically can not be 
reallocated on a TTI granularity and as a consequence the ability to maintain QOS with 
high utilization and efficient use of physical resources is restricted. 
[003 8] Figures 5 A and 5B are illustrations of preferred HS-DSCH signaling for 
the HS-DSCH 1 6. In Figure 5 A, each UE 12 r 12 N of the PtM user group is notified of 
the service transmission by detecting a PtM service ID 5 1 associated with all users of 
the service. That service ID 5 1 is encoded on the downlink common control channel 
13. After a predetermined time period, the users receive the HS-DSCH of the 
authorized service. 

[0039] In Figure 5B, each UE 12i-12 N is notified of the service transmission by 
detecting an ID associated with its group of UEs, UE group ID 1 53i to UE group ID N 
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time period, the users receive the HS-DSCH 16 indicated by the CCC 13 for a packet 
having a service ID of the authorized service. 

[0040] Figure 6 is an illustration of preferred signals for establishment and 
transmissions of a point to multi-point service over HS-DSCHs. The RAN 70 signals 
• to each user to receive the service the transport attributes of the transmission, 74. Each 
user configures itself for reception of the transmission and monitors the CCCs for the 
PtM service group ID, 72. Data to be sent for the point to multi-point service is 
received from the core network by the UMTS radio access network (UTRAN) 70. The 
service/group/UE ID on the CCC indicates that the HS-DSCH transmission will occur 
shortly, after a specified time period on a specified HS-DSCH physical channel. Upon 
reception of the CCC each user configures itself for reception of the HS-DSCH 
transmission. 

[0041] Each user may send channel quality information to the RAN 70 with 
layer 3 signaling procedures, 76. The sending of the channel information is also 
reported on a TIT basis by physical layer signaling, 78. Using the channel quality 
information for all the users within each PtM user group, the RAN 70 determines 
appropriate MCS of HS-DSCH transmissions to each PtM user group. To illustrate, 
the RAN 70 would typically set the MCS at a level for reception at a desired QOS by 
the user having the worst reception quality. To optimize the usage of radio resources, 
these parameters are preferably updated every time transmission interval (TTI), 
although a longer time period between updates may be used. 
[0042] The UTRAN 70 synchronizes the HS-DSCH allocations, 82, and each 
UE 12 configures the HS-DSCH reception, 84. Service data is transmitted on the HS- 
DSCH, 86. The service data transmitted on the HS-DSCH is received by the UE 12. 
After verification, the service data is forwarded to the common traffic channel. The 
preferred architecture allows for the flexibility for transferring common traffic channel 
data over shared or dedicated channels as PtM or PtP transmission. This mapping is 
performed for both on the transmission and reception side of the wireless interface. 
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[0043] Figure 7 is an illustration of the preferred channel mapping at a radio 
network controller 19 and UE 12. PtM data arrives at the RNC on a common traffic 
channel (CTCH). The CTCH is mapped onto the HS-DSCH for transfer to the user 
over the physical channel, HS-PDSCH. A UE 12 as illustrated here and typically 
multiple UEs receive the HS-DSCH transmission. UE 12 receives the HS-PDSCH and 
maps the HS-DSCH to the CTCH for processing by the UE 12. 
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CLAIMS 

What is claimed is: 

1. A method for transferring service data in a wireless communication 
system, the method comprising: 

* transmitting a first service identification for reception by a group of users of a 
cell in the system, the group of users not including all of the users of the cell; 

receiving by each of the group of users the service identification; 

monitoring by each of the group of users for a second service identification 
being transmitted over a high speed downlink shared channel (HS-DSCH); 

transmitting over the HS-DSCH the service data with the second service 
identification; and 

each of the group of users detecting the second service identification and 
receiving the service data of the HS-DSCH. 

2. The method of claim 1 wherein the service data is being sent to a 
plurality of user groups, each group being sent a different first group identification 
over a downlink common control channel and a single service identification as the 
second service identification. 

3 . The method of claim 1 wherein each of the group of users is being sent a 
same first service identification over a downlink common control channel to all of the 
group of users. 

4. A Node-B comprising: 

an uplink control channel receiver for receiving block error rate information 
from a plurality of users of a high speed shared channel (HS-DSCH); 

a modulation and code set selection device for selecting a modulation and 
coding set for a HS-DSCH transmission using the received block error rate 
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a HS-DSCH generator for producing data of the HS-DSCH transmission signal 
at the selected modulation and coding set and a service identification; 

a downlink common control channel generator for producing a common control 
channel signal having a service identification; and 

* an antenna array for transmitting the HS-DSCH transmission signal and the 
downlink common control channel. 

5. A Node-B comprising: 

an input configured to receive point to point (PtP) and point to multi-point 
(PtM)data; 

a scheduling mechanism for receiving the received data and scheduling the data 
for transmission as PtP and PtM transmissions, the PtM transmissions being sent over a 
high speed shared channel transmitting data to multiple users simultaneously; and 

a signaling device for signaling the data schedule to users. 

6. The Node-B of claim 5 wherein the scheduling is based on a data latency 
and data throughput requirements of the received data. 

7. The Node-B of claim 5 wherein the scheduling is performed on a 
transmission time interval basis. 

8. The Node-B of claim 5 wherein the scheduling is based on a robustness 
of the PtP and PtM transmissions. 

9. The Node-B of claim 5 wherein the scheduling of retransmissions of PtM 
data is based on received acknowledgements and negative acknowledgements of all the 
users intended to receive the PtM data. 
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10. A method for transferring service data in a wireless communication 
system, the method comprising: 

receiving data of a common traffic channel for transfer over a wireless interface; 
mapping the common traffic channel to a shared channel; 
* transmitting the common traffic channel data through the wireless interface over 
the shared channel; 

receiving the common traffic channel data after transmission through the 
wireless interface in the shared channel; 

forwarding the received shared channel data to a common traffic channel. 

11. The method of claim 10 wherein the mapping comprises mapping the 
common traffic channel to a shared transport channel. 

12. The method of claim 10 further comprising selecting a common channel 
or a shared channel for mapping the common traffic channel to. 

1 3 . The method of claim 1 0 further comprising selecting a common channel, 
a shared channel or a dedicated channel for mapping the common traffic channel to. 

14. The method of claim 1 0 wherein the wireless communication system is a 
3 GPP communication system. 

15. The method of claim 10 wherein the shared channel is a high 
speed downlink shared channel. 



WO 03/094554 PCT/US03/13171 

1/4 





Fig. 2 



WO 03/094554 



2/4 



PCT7US03/13171 



N0DE-B18 



ccc 

GENERATOR 




HS-DSCH 
DATA ~ 



HS-DSCH 
GENERATOR 



MCS 
SELECTION 
DEVICE 



^28 



CHANNEL 
QUALITY 

MEAS. 

PROC. 



L 30 



ARQ 
RECEIVER 



^31 



22 



WIRELESS 

RADIO M 
INTERFACE 



34 



Fig. 3 



36 



CCC 
RECEIVER 



38 



HS-DSCH 
RECEIVER 



HS-DSCH 
"DATA 



r 



40 



CHANNEL 
QUALITY 
MEASUREMENT 
DEVICE 



39 



UPLINK CONTROL 

CHANNEL 
TRANSMITTER 



r 



41 



ARQ 
TRANSMITTER 



NODE -B 18 



DATA ( PtP & PtM ) 



SCHEDULING 


— PtP TRANSMISSION 


MECHANISM 


— PtM TRANSMISSION 




L 46 




SIGNALING 
DEVICE 


— — TO CCC 




^-48 


Fig. 4 



WO 03/094554 



3/4 



PCT/US03/13171 



CCC13 

SID 51 



HS-DSCH 16 



Fig. 5A 



CCC13 



UE GROUP 1 


• •• 


UE GROUP N 




ID 


ID 




[ 




\ 


53 1 




53 N 



HS-DSCH 16 



Fig, SB 



RNC 19 UEJ2 
CTCH CTCH 

HS-DSCH HS-DSCH 
CHANNEL HS-PDSCH !====> HS-PDSCH 

Fig, 7 



LOGICAL 
CHANNEL 

TRANSPORT 
CHANNEL 



WO 03/094554 



4/4 



PCT/US03/13171 



CD 




CM 




<c 




CM 



± 



CO 

oo 



± 



± 



O 
CO 
Q 
■ 

CO 



CM 



LU 

CO 





2: oc 






2S 




O 


CO 




LU 


CO 0 




LU 
ID 


CO O 


0 


URE 


IRAN 

ITOR 


i/ICE 


NRG 




SER' 


COI 


gi 

<o ^ 







<C O O _j 
O Z S LU 

£2 a: o •< 
>o n i 
oc co g o 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCTVUSQ3/13171 



A. CLASSIFICATION OF SUBJECT MATTER 

EPC(7) : H04Q 7/22 

US CL : 455/519, 450; 370/329 
According to International Patent Classification (TPO or to both national classification and IPC 



B. FIELDS SEARCHED 



Mmimurn documentation searched (classification system followed by classification symbols) 
U.S. : 455/518, 519, 450, 451, 452.1, 452.2, 526; 370/329, 330 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category < 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



A,P 

A,P — f 
A, E 

A, E , 



US 6,529,740 Bl (GANUCHEAU et al) 04 March 2003 (04.03.2003) , column 1 line 16 
through column 2 line 60, column 5 lines 25-54. 

US 2002/0136193 Al (CHANG et al) 26 September 2002 (26.09.2002), paragraph 10. 
US 2003/0123382 Al (WANG et al) 03 My 2003 (03.07.2003), paragraph 67. 
US 2003/0095605 Al (DAS et al) 22 May 2003 (22.05.2003), paragraphs 16-17. 



5-9 
1-4, 10-15 
4 

1-4, 10-15 



| | Further documents are listed in the continuation of Box C. See patent family annex. 



Special categories of cited documents: 



t defining the general state of the art which U not considered to be 
of particular relevance 

earlier application or patent published on or after the international filing date 

document which may throw doubts on priority claim(s) or which is cited to 
establish the publication date of another citation or other special reason (as 
specified) 

document referring to an oral disclosure, use, exhibition or other means 

document published prior to the international filing date but later than the 
priority date claimed 



*T* later document published after the international filing date or priority 

date and not rn conflict with the application but cited to understand the 
principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive step 
when the document Is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document is 
combined with one or mare other such documents, such combination 
being obvious to a person skilled in the art 

"&T document member of the same patent family 



Date of the actual completion of the international search 
24 July 2003 (24.07.2003) 



Date of mailing of the internationd 

1§ AUG 208j 



search report 



Name and mailing address of the ISA/US 
Mail Stop PCT, Attn; ISA/US 
Commissioner for Patents 
P.O. Box 1450 

Alexandria. Vu^inia 22313-1450 
Facsimile No. (703)305-3230 



Authorized officer 
Ronald J Ward 
Telephone No. (703)30$-, 




FonnPCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



PCT/US03/13171 



Continuation of Item 4 of the first sheet: 

The title does not meet the requirements of PCT Role 4.3 because it is not short and precise (preferably 2-7 words). 
NEW TITLE: 

Point to Multi-Point Services Using High Speed Shared Channels 



; i 
1 



Form PCT/ISA/210 (second sheet) (July 1998) 



